Efek Daya Hambat Kombinasi Alang-alang (Imperata cylindrica) dengan Antibiotik Amoksisilin, Kloramfenikol atau Kotrimoksazol Terhadap Bakteri Escherichia coli dan Staphylococcus aureus by Anugraha B, Dimas
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A B S T R A C T  
 
I n t r o d u c t i o n :  T h e  p l a n t s  t h a t  c a n  b e  u s e d  t o  t r e a t  i n f e c t i o n s  a r e  I m p e r a t a  c y l i n d r i c a .  C u r r e n t l y ,  b a c t e r i a  a r e  
r e s i s t a n t  t o  s e v e r a l  a n t i b i o t i c s ,  s o  i t  i s  n e c e s s a r y  t o  a c t  t o  o v e r c o m e  t h i s  r e s i s t a n c e  w i t h  c o m b i n e  m e d i c i n a l  p l a n t s  
w i t h  a n t i b i o t i c s .  T h i s  s t u d y  a i m s  t o  d e t e r m i n e  t h e  i n t e r a c t i o n  o f  t h e  c o m b i n a t i o n  o f  I m p e r a t a  w i t h  a n t i b i o t i c s  
a g a i n s t  E . c o l i  a n d  S . a u r e u s .  
M e t h o d s :  T h i s  s t u d y  u s e s  o n  i n  v i t r o  e x p e r i m e n t a l  l a b o r a t o r y .  Z o n e  o f  i n h i b i t i o n  ( Z O I )  t e s t  w a s  p e r f o r m e d  u s i n g  
t h e  w e l l - m o d i f i e d  A Z D A S T  m e t h o d .  T h e  c o m b i n a t i o n  o f  t h e  m i n i m u m  i n h i b i t i o n  c o n c e n t r a t i o n  ( M I C )  w a s  
t e s t e d  b y  t h e  m a c r o d i l u t i o n  m e t h o d  a n d  e v a l u a t e d  b y  o b s e r v i n g  t h e  p r e s e n c e  o f  d e p o s i t s  i n  t h e  l o w e r  p a r t  o f  t h e  
t u b e .  T h e  m i n i m u m  M i n i m u m  B a c t e r i c i d a l  C o n c e m t r a t i o n  ( M B C )  i s  a  f o l l o w - u p  o f  t h e  M I C  t e s t  p e r f o r m e d  o n  a  
p e t r i  d i s h ,  a n d  t h e  M I C  i s  r e m o v e d  f r o m  e a c h  s u s p e n s i o n  t o  d e t e r m i n e  i f  b a c t e r i a l  g r o w t h  i s  p r e s e n t  o r  n o t .  
R e s u l t s :  T h e  Z O I  c o m b i n a t i o n  o f  c a n e  w i t h  a m o x i c i l l i n  ( A M X ) ,  c h l o r a m p h e n i c o l  ( C H L )  a n d  c o t r i m o x a z o l e  
( C T X )  i n  E . c o l i  s i g n i f i c a n t l y  i n c r e a s e d  t h e  d i a m e t e r  o f  c l e a r  z o n e .  T h e  r e s u l t s  o f  t h e  c o m b i n a t i o n  w i t h  A M X  a n d  
C T X  Z O I  i n  S . a u r e u s  w e r e  w o r t h  t h e  s a m e  a s  t h e i r  s i n g l e  r e s u l t s ,  w h i l e  c o m b i n a t i o n s  o f  C H L  w i t h  r o d s  
s i g n i f i c a n t l y  r e d u c e d  t h e  d i a m e t e r .  T h e  r e s u l t s  o f  t h e  f r a c t i o n a l  i n h i b i t o r y  c o n c e n t r a t i o n  i n d e x  ( F I C I )  f r o m  M I C  
v a l u e s  o f  a l l  a n t i b i o t i c s  s h o w  a d d i t i v e  i n t e r a c t i o n s  w i t h  b o t h  b a c t e r i a .  T h e  f r a c t i o n a l  b a c t e r i c i d a l  c o n c e n t r a t i o n  
i n d e x  ( F B C I )  f r o m  M B C  v a l u e  i n d i c a t i n g  s y n e r g i s t i c  i n t e r a c t i o n s  w i t h  I m p e r a t a  a n d  S . a u r e u s  a n d  a d d i t i v e s  t o  
o t h e r  a n t i b i o t i c s .  I n  E . c o l i ,  F B C I  w a s  e v a l u a t e d  o n l y  w i t h  C H L  a n t i b i o t i c s  w i t h  a d d i t i v e  v a l u e s .  
C o n c l u s i o n :  I m p e r a t a  i n c r e a s e s  t h e  e f f e c t i v e n e s s  o f  t h e  t h r e e  a n t i b i o t i c s  a g a i n s t  E . c o l i  b a c t e r i a .  I n  S . a u r e u s  
I m p e r a t a  o n l y  i n c r e a s e s  A M X  a n d  C H L ,  s o  i t  c a n  b e  c o n c l u d e d  t h a t  t h e  c o m b i n a t i o n  i s  s y n e r g i s t i c .  T h e  
c o m b i n a t i o n  o f  r o d s  w i t h  C H L  a g a i n s t  E . c o l i  i s  b a c t e r i c i d a l ,  a s  i s  A M X  a n d  C T X  a g a i n s t  S . a u r e u s .  I n  
c o m b i n a t i o n s  o f  h e r b s  w i t h  S .  a u r e u s  C H L ,  i t  i s  b a c t e r i o s t a t i c .  
K e y  w o r d s :  I m p e r a t a ,  a m o x i c i l l i n ,  c h l o r a m p h e n i c o l ,  c o t r i m o x a z o l e ,  E . c o l i ,  S . a u r e u s ,  Z O I ,  K H M ,  K B M .   
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P E N D A H U L U A N  
       I n d o n e s i a  m e r u p a k a n  n e g a r a  y a n g  k a y a  a k a n  
k e a n e k a r a g a m a n  h a y a t i  k h u s u s n y a  t a n a m a n  h e r b a l ,  
d a n  d i m a n f a a t k a n  u n t u k  m e m e n u h i  k e s e j a h t e r a a n  
r a k y a t .  S a l a h  s a t u  m a n f a a t n y a  d i g u n a k a n  s e b a g a i  
p e n g o b a t a n .  S a l a h  s a t u  t a n a m a n  y a n g  d i g u n a k a n  
s e b a g a i  p e n g o b a t a n  a d a l a h  a l a n g - a l a n g  ( I m p e r a t a  
c y l i n d r i c a ) .  S e b e l u m  d i g u n a k a n  d a l a m  p e n g o b a t a n ,  
t a n a m a n  i n i  d i a n g g a p  t i d a k  b e r g u n a  k a r e n a  s i f a t n y a  
y a n g  m e r u s a k .  S e t e l a h  d i l a k u k a n  p e n e l i t i a n ,  
d i k e t a h u i  t e r n y a t a  t a n a m a n  i n i  m e m i l i k i  m a n f a a t  
u n t u k  m e n g o b a t i  d i a r e ,  g o n o r e  d a n  b a n y a k  p e n y a k i t  
l a i n n y a
1
.  
       M e n u r u t  K o h  d k k  ( 2 0 1 1 ) ,  a l a n g - a l a n g  m e m i l i k i  
k h a s i a t  f a r m a k o l o g i  s e p e r t i  a n t i d i u r e t i k ,  
a n t i i n f l a m a s i ,  n e u r o p r o t e k t i f  d a n  a n t i b a k t e r i .  
E k s t r a k  e t a n o l  a l a n g - a l a n g  m e m i l i k i  1 2  k a n d u n g a n  
s e n y a w a  a k t i f  y a i t u  4 , 7 - d i m e t h o x y - 5 -
m e t h y l c o u m a r i n ,  7 - h y d r o x y - 4 - m e t h o x y - 5  
m e t h y l c o u m a r i n ,  7 - O - β - D - g l u c o p y r a n o s y l - 4 -
m e t h o x y - 5 - m e t h y l c o u m a r i n ,  6 - h y d r o x y - 5 -
m e t h o x y f l a v o n e ,  5 - m e t h o x y f l a v o n e ,  5 , 7 - d i h y d r o x y -
8 - m e t h o x y f l a v o n e ,  4 - h y d r o x y b e n z a l d e h y d e ,  4 -
h y d r o x y - c i n n a m i c a c i d ,  4 - h y d r o x y - 3 -
m e t h o x y b e n z o i c a c i d ,  3 , 4 - d i m e t h o x y p h e n y l - O - α - L -
r h a m n o p y r a n o s y l - ( 1 → 6 ) - β - D - g l u c o p y r a n o s i d e ,  
i m p e c y l o s i d e ,  d a n g r a m i n o n e  A
2
.  S e n y a w a  d e n g a n  
a k t i f i t a s  a n t i b a k t e r i  t e r h a d a p  E . c o l i  d a n  S . a u r e u s  
h a n y a  c o u m a r i n ,  m e t h o x y f l a v o n e ,  c i n n a m i c  a c i d  
d a n  m e t h o x y b e n z o i c  a c i d
3
.  
       K a r e n a  m e n g a n d u n g  z a t  a k t i f  y a n g  b e r k h a s i a t  
s e b a g a i  a n t i b a k t e r i ,  m a k a  t a n a m a n  i n i  d a p a t  
d i g u n a k a n  u n t u k  m e n g o b a t i  p e n y a k i t  i n f e k s i .  
I n f e k s i  a d a l a h  p e n y a k i t  d e n g a n  a n g k a  k e j a d i a n  
t i n g g i  d i n e g a r a  b e r k e m b a n g ,  s a l a h  s a t u n y a  
I n d o n e s i a
4
.  B e b e r a p a  a g e n  y a n g  m e n j a d i  
p e n y e b a b n y a  a d a l a h  E s c h e r i c h i a  c o l i  d a n  
S t a p h y l o c o c c u s  a u r e u s ,  n a m u n  d i k e t a h u i  b a h w a  
b a k t e r i  t e r s e b u t  t e l a h  m e n g a l a m i  m u t a s i  d a n  
r e s i s t e n  t e r h a d a p  b e b e r a p a  a n t i b i o t i k
5
.  D i l a p o r k a n  
a n t i b i o t i k  y a n g  t e l a h  m e n g a l a m i  r e s i s t e n  a n t a r a  l a i n  
a m p i s i l i n ,  k o t r i m o k s a z o l ,  k l o r a m f e n i k o l ,  
s i p r o f l o k s a s i n  d a n  g e n t a m i s i n .  R e s i s t e n s i  t e r s e b u t  
m e n i m b u l k a n  M e t h i c i l l i n  R e s i s t a n t  S t a p h y l o c o c c u s  
a u r e u s  ( M R S A )  d a n  b a k t e r i  p e n g h a s i l  E x t e n d e d  
S p e c t r u m  B e t a  L a c t a m a s e  ( E S B L )
6 , 7
.  
       P a r k a v i  t a h u n  2 0 1 2  m e l a p o r k a n  b a h w a  e k s t r a k  
a i r  d a n  e t a n o l  a l a n g - a l a n g  m e m i l i k i  z o n a  h a m b a t  
y a n g  c u k u p  b e s a r ,  d a n  p e n e l i t i a n  t e r s e b u t  d i l a k u k a n  
p a d a  b a k t e r i  E . c o l i  d a n  S . a u r e u s ,  d e n g a n  d i a m e t e r  
z o n a  b e n i n g  s e b e s a r  2 0  m m  p a d a  e k s t r a k  a i r  d a n  1 4  
m m  p a d a  e k s t r a k  e t a n o l
1
.  A l a n g - a l a n g  y a n g  
m e m i l i k i  e f e k  s e b a g a i  a n t i b a k t e r i  d i h a r a p k a n  d a p a t  
m e n j a d i  s o l u s i  t e r h a d a p  m a s a l a h  r e s i s t e n s i  
a n t i b i o t i k .  B e b e r a p a  p e n e l i t i a n  t e r k a i t  d e n g a n  e f e k  
a n t i b a k t e r i  h e r b a l  t e l a h  d i l a k u k a n  s e c a r a  k o m b i n a s i  
d e n g a n  a n t i b i o t i k ,  s e p e r t i  c o n t o h n y a  c u r c u m i n  y a n g  
d i k o m b i n a s i k a n  d e n g a n  o x a c i l l i n ,  a m p i c i l l i n ,  
c h l o r a m p h e n i c o l  d a n  n o r f l a x a c i .  K o m b i n a s i  
t e r s e b u t  m e n g h a s i l k a n  e f e k  y a n g  s i n e r g i s  u n t u k  
m e n g h a m b a t  p e r t u m b u h a n  b a k t e r  S . a u r e u s
8
.  S e l a i n  
i t u  p e n e l i t i a n  l a i n  m e n g e n a i  k o m b i n a s i  h e r b a l  
c i p l u k a n  d e n g a n  a m p i s i l i n  m e n g h a s i l k a n  e f e k  y a n g  
a d i t i f  d a n  d e n g a n  t e t r a s i k l i n  m e n g h a s i l k a n  e f e k  
y a n g  s i n e r g i s
9
.  
       P e n e l t i a n  i n i  d i l a k u k a n  u n t u k  m e n g e t a h u i  d a y a  
h a m b a t  d a r i  k o m b i n a s i  a m o x i c i l l i n  ( A M X ) ,  
c h l o r a m p h e n i c o l  ( C H L )  d a n  c o - t r i m o x a z o l e  ( C T X )  
d e n g a n  m e n i r a n ,  d a n  s e t i a p  b a h a n  c o b a  s e c a r a  
t u n g g a l  t e r h a d a p  b a k t e r i  E s c h e r i c h i a  c o l i  d a n  
S t a p h y l o c o c c u s  a u r e u s .  
 
M E T O D E  P E N E L I T I A N  
D e s a i n  P e n e l i t i a n  
       P e n e l i t i a n  d i l a k s a n a k a n  s e c a r a  e k s p e r i m e n t a l  
l a b o r a t o r i u m ,  i n  v i t r o .  D i l a k u k a n  u n t u k  m e n g e t a h u i  
Z o n e  o f  I n h i b i t i o n  ( Z O I ) ,  K a d a r  H a m b a t  M i n i m u m  
( K H M )  d a n  K a d a r  B u n u h  M i n i m u m  ( K B M )  
k o m b i n a s i  a m o x i c i l l i n ,  c h l o r a m p h e n i c o l  d a n  c o -
t r i m o x a z o l e  d e n g a n  a l a n g - a l a n g  t e r h a d a p  b a k t e r i  
E s c h e r i c h i a  c o l i  d a n  S t a p h y l o c o c c u s  a u r e u s .  
P e n e l i t i a n  i n i  d i l a k s a n a k a n  p a d a  b u l a n  A p r i l  –  
S e p t e m b e r  2 0 1 8  d i  L a b o r a t o r i u m  B i o k i m i a  F K  
U N I S M A .  
 
P e m b u a t a n  L a r u t a n  A n t i b i o t i k  
       L a r u t a n  A m o k s i s i l i n  P h a p r o s ®  d e n g a n  R e g .  
N o .  G K L 0 3 1 9 2 3 1 3 4 4 A 1  1  m g / m l  d i p e r s i a p k a n  
d e n g a n  c a r a  m e l a r u t k a n  s e r b u k  v i a l  d a l a m  1 5 0 0  m g  
d e n g a n  a q u d e s t  s t e r i l  d a l a m  p e r b a n d i n g a n  1 : 1  
( m / v ) .  L a r u t a n  k l o r a m f e n i k o l  I n d o f a r m ®  R e g . N o ,  
G K L 9 4 2 0 9 0 6 5 0 1 A 1  1  m g / m l  d i b u a t  d e n g a n  
m e l a r u t k a n  k a p s u l  5 0 0  m g  d e n g a n  a q u a d e s t  s t e r i l  
d a l a m  p e r b a n d i n g a n  1 : 1  ( m / v ) .  L a r u t a n  
k o t r i m o k s a z o l  B e r n o f a r m ®  d e n g a n  N o .  R e g .  
G K L 9 4 0 2 3 2 0 2 1 0 A 1  1  m g / m l  d i p e r s i a p k a n  d e n g a n  
c a r a  m e n g h a l u s k a n  t a b l e t  y a n g  k e m u d i a n  d i l a r u t k a n  
d e n g a n  a q u a d e s t  s t e r i l  d a l a m  p e r b a n d i n g a n  1 : 1  
( m / v ) .  
 
P e m b u a t a n  E k s t r a k  M e t a n o l  A l a n g - a l a n g  
       P e m b u a t a n  e k s t r a k  m e t a n o l  9 6 %  a l a n g - a l a n g  
d i l a k u k a n  d e n g a n  m e m p e r s i a p k a n  s i m p l i s i a  y a n g  
d i p e r o l e h  d a r i  B a l a i  B e s a r  P e n e l i t i a n  d a n  
P e n g e m b a n g a n  T a n a m a n  O b a t  d a n  O b a t  
T r a d i s i o n a l  ( B 2 P 2 T O O T ) .  P r o s e d u r  a w a l  d i l a k u k a n  
d e n g a n  m e n i m b a n g  s i m p l i s i a  s e b a n y a k  2 0  g r  y a n g  
d i l a r u t k a n  d e n g a n  p e l a r u t  m e t a n o 9 6 %  s e b a n y a k  
2 0 0  m l  d i d a l a m  t a b u n g  E r l e n m e y e r .  L a r u t a n  
s i m p l i s i a  d i d i a m k a n  s e l a m a  1 8 - 2 4  j a m  d a l a m  
S h a k e r  W a t e r  B a t h  d e n g a n  k e c e p a t a n  4 .  E k s t r a k  
d i s a r i n g  d e n g a n  v a c c u m  b u c h n e r  d a n  d i l a p i s i  
d e n g a n  3  l a p i s  k e r t a s  s a r i n g  h a l u s ,  h a s i l  f i l t r a t  
k e m u d i a n  d i e v a p o r a s i  s a m p a i  m e n j a d i  e k s t r a k  
k e n t a l .  E k s t r a k  k e n t a l  d i l a r u t k a n  d e n g a n  m e t a n o l  
9 6 %  m e n j a d i  1 0 0  m g / m l ,  H a s i l  e k s t r a k  d i s i m p a n  
d a l a m  k u l k a s .  
 
B i a k a n  B a k t e r i  E s c h e r i c h i a  c o l i  d a n  
S t a p h y l o c o c c u s  a u r e u s  
       B a k t e r i  E . c o l i  d a n  S . a u r e u s  y a n g  d i d a p a t k a n  
d a r i  L a b o r a t o r i u m  B i o k i m i a  U n i v e r s e i t a s  I s l a m  
M a l a n g .  B a k t e r i  d i t u m b u h k a n  p a d a  m e d i a  p a d a t  
N u t r i e n t  a g a r  ( N A )  d e n g a n  k o m p o s i s i  ( P e p t o n  5 , 0  
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g / l ,  M e a t  e x t r a c t  3 , 0  g / l ,  a g a r - a g a r  1 2 , 0  g / l )  s e l a m a  
1 8 - 2 4  j a m .  P e m b u a t a n  b a k t e r i  d i l a n j u t k a n  d e n g a n  
m e t o d e  0 , 5  M c F a r l a n d  u n t u k  m e n d a p a t k a n  
s u s p e n s i  b a k t e r i  1 0
8
 C F U / m l ,  k e m u d i a n  s u s p e n s i  
b a k t e r i  d i b u a t  m e n j a d i  1 0
7
 C F U / m l ,  d e n g a n  c a r a  
m e n a m b a h k a n  1  m l  b a k t e r i  1 0
8
 C F U / m l  d e n g a n  9  
m l  N a c l .  
 
Z o n e  o f  I n h i b i t i o n  ( Z O I )  
       Z O I  a d a l a h  u j i  y a n g  d i l a k u k a n  u n t u k  m e l i h a t  
e f e k t i f i t a s  d a r i  b a h a n  c o b a  d e n g a n  m e l i h a t  z o n a  
b e n i n g  y a n g  t e r b e n t u k
1 0
.  U j i  Z O I  k o m b i n a s i  
d i l a k u k a n  d e n g a n  m e t o d e  A Z D A S T  y a n g  
d i m o d i f i k a s i  d e n g a n  s u m u r a n  d a n  u j i  Z O I  t u n g g a l  
d e n g a n  m e t o d e  K i r b y - b a u e r  m e n g g u n a k a n  
s u m u r a n .  D a t a  Z O I  d i k a t a k a n  l e m a h  a p a b i l a  
d i a m e t e r  h a m b a t  < 5  m m ,  s e d a n g  a p a b i l a  d i a m e t e r  
h a m b a t  5 - 1 0  m m ,  k u a t  a p a b i l a  d i a m e t e r  h a m b a t  1 0 -
2 0  m m  d a n  s a n g a t  k u a t  a p a b i l a  d i a m e t e r  h a m b a t  
> 2 0  m m
1 1
.
 
       S u m u r a n  d i b u a t  d e n g a n  m e m p e r s i a p k a n  p e t r i  
d i s h  b e r i s i  a g a r  y a n g  k e m u d i a n  d i l u b a n g i  d e n g a n  
c o r k  b o r e r  b e r u k u r a n  6 m m .  S e t i a p  s u m u r a n  a k a n  
d i i s i  d e n g a n  b a h a n  c o b a  b a i k  s e c a r a  t u n g g a l  
m a u p u n  k o m b i n a s i  d e n g a n  v o l u m e  3 0  µ l ,  Z O I  
k o m b i n a s i  d i l a k u k a n  d e n g a n  m e n g i s i  s u m u r a n  
d a l a m  p e r b a n d i n g a n  1 : 1  ( v / v )  s e s u a i  d e n g a n  
k o n s e n t r a s i  y a n g  d i g u n a k a n ,  k e m u d i a n  d i i n k u b a s i  
s e l a m a  1 8 - 2 4  j a m  d a l a m  s u h u  3 7 ° C .  
       Z O I  k o m b i n a s i  d a l a m  p e n e l i t i a n  i n i  
m e n g g u n a k a n  2  d o s i s  y a n g  b e r b e d a  d a r i  t i a p  b a h a n  
c o b a ,  y a n g  m a n a  d o s i s  t e r s e b u t  d i a m b i l  b e r d a s a r k a n  
h a s i l  d a r i  Z O I  t u n g g a l  a n t i b i o t i k  m a u p u n  h e r b a l .  
D o s i s  p e r t a m a  m e n g g u n a k a n  a n t i b i o t i k  d o s i s  
r e n d a h  ( A D R )  d a n  h e r b a l  d o s i s  r e n d a h  ( H D R ) ,  
m e r u p a k a n  d o s i s  Z O I  t u n g g a l  d e n g a n  d i a m e t e r  
< 1 0 m m .  D o s i s  k e d u a  m e n g g u n a k a n  a n t i b i o t i k  d o s i s  
t i n g g i  ( A D T )  d a n  h e r b a l  d o s i s  t i n g g i  ( A D T ) ,  y a n g  
m e r u p a k a n  d o s i s  y a n g  8 x  l e b i h  b e s a r  d a r i  A D R  d a n  
H D R .  
       U j i  Z O I  k o m b i n a s i  t e r h a d a p  E . c o l i  p a d a  A M X  
m e n g g u n a k a n  d o s i s  A D T  s e b e s a r  0 , 2 5  m g / m l  d a n  
A D R  s e b e s a r  0 , 0 3  m g / m l ,  u n t u k  C H L  
m e n g g u n a k a n  d o s i s  A D T  s e b e s a r  0 , 1 2 5  m g / m l  d a n  
A D R  s e b e s a r  0 , 0 1  m g / m l  d a n  u n t u k  C T X  
m e n g g u n a k a n  d o s i s  A D T  s e b e s a r  0 , 2 5  m g / m l  d a n  
A D R  s e b e s a r  0 , 0 3  m g / m l ,  D o s i s  a l a n g - a l a n g  y a n g  
d i g u n a k a n  d a l a m  k o m b i n a s i  y a i t u ,  H D R  s e b e s a r  0 , 5  
m g / m l  d a n  H D T  s e b e s a r  2  m g / m l .  
       U j i  Z O I  k o m b i n a s i  t e r h a d a p  S . a u r e u s  p a d a  
A M X  m e n g g u n a k a n  d o s i s  A D T  s e b e s a r  0 , 1 2 5  
m g / m l  d a n  A D R  s e b e s a r  0 , 0 1  m g / m l ,  C H L  
m e n g g u n a k a n  d o s i s  A D T  s e b e s a r  0 , 0 6  m g / m l  d a n  
d o s i s  A D R  s e b e s a r  0 , 0 0 7  m g / m l ,  s e d a n g k a n  u n t u k  
C T X  d o s i s  A D T  y a n g  d i g u n a k a n  s e b e s a r  0 , 1 2 5  
m g / m l  d a n  A D R  s e b e s a r  0 , 0 3  m g / m l ,  P a d a  e k s t r a k  
a l a n g - a l a n g  y a n g  d i g u n a k a n  d a l a m  k o m b i n a s i  
m e n g g u n a k a n  d o s i s  H D T  s e b e s a r  1  m g / m l  d a n  
H D R  s e b e s a r  0 , 2 5  m g / m l .  
       Z O I  k o m b i n a s i  d i e v a l u a s i  d e n g a n  m e l i h a t  
i n t e r a k s i n y a  d a r i  t i a p  k o m b i n a s i .  D i k a t a k a n  s i n e r g i s  
a p a b i l a  A D T / R + H D T / R  l e b i h  b e s a r  d a r i  A D T / R  
d a n  H D T / R  d a n  l e b i h  k e c i l  a t a u  l e b i h  b e s a r  d a r i  
A D T / R + A D T / R  a t a u  H D T / R + H D T / R .  D i k a t a k a n  
a d i t i f  a p a b i l a  A D T / R + H D T / R  s a m a  d e n g a n  
A D T / R + A D T / R  a t a u  H D T / R + H D T / R .  D i k a t a k a n  
a n t a g o n i s  j i k a  A D T / R + H D T / R  l e b i h  k e c i l  d a r i  
A D T / R + H D T / R .  
 
K a d a r  H a m b a t  M i n i m u m  ( K H M )  
       U j i  K H M  d i l a k u k a n  u n t u k  m e n g e t a h u i  
k o n s e n t r a s i  t e r k e c i l  d a r i  a n t i m i k r o b a  y a n g  d a p a t  
m e n g h a m b a t  p e r t u m b u h a n  b a k t e r i
1 2
. U j i  K H M  
k o m b i n a s i  d a n  t u n g g a l  d i l a k u k a n  d e n g a n  m e t o d e  
m i k r o d i l u s i  d a n  m a k r o d i l u s i .  M a k r o d i l u s i  
d i l a k u k a n  u n t u k  m e n g u j i  K H M  h e r b a l  s e c a r a  
t u n g g a l  d a n  j u g a  k o m b i n a s i  a n t i b i o t i k  d e n g a n  
h e r b a l .  M e t o d e  i n i  m e n g g u n a k a n  2 4  t a b u n g  r e a k s i  
y a n g  n a n t i n y a  p a d a  u j i  a n t i m i k r o b a  k o m b i n a s i  a k a n  
d i i s i  d e n g a n  a n t i b i o i k ,  h e r b a l ,  N u t r i e n t  B r o t h  ( N B )  
d a n  b a k t e r i  d e n g a n  k e p a d a t a n  1 0
7
 C F U / m l ,  v o l u m e  
t o t a l  d a r i  s e t i a p  t a b u n g  a d a l a h  2  m l  d e n g a n  r a t i o  
1 : 1 : 1 : 1 .  S e d a n g k a n  h e r b a l  t u n g g a l  b e r i s i  h e r b a l ,  N B  
d a n  b a k t e r i  d e n g a n  p e r b a n d i n g k a n  2 : 1 : 1 .  
       M e t o d e  m i k r o d i l u s i  d i g u n a k a n  u n t u k  u j i  K H M  
a n t i b i o t i k  t u n g g a l ,  d i m a n a  m e t o d e  i n i  
m e n g g u n a k a n  9 6  w e l l - p l a t e  y a n g  b e r i s i  a n t i b i o t i k ,  
N B  d a n  b a k t e r i  d a l a m  p e r b a n d i n g a n  2 : 1 : 1 .  H a s i l  
d a r i  K H M  n a n t i n y a  a k a n  d i e v a l u a s i  m e n g g u n a k a n  
S p e k t o f o t o m e t e r  E P O C H  d e n g a n  p r o g r a m  G E N  5  
™ .  K o n t r o l  n e g a t i f  b e r i s i k a n  a q u a d e s t ,  N B  d a n  j u g a  
N a C l  a t a u  d i i s i  d e n g a n  b a k t e r i  p a d a  k o n t r o l  p o s i t i f .  
S u s p e n s i  K H M  y a n g  t e l a h  d i b u a t  d i i n k u b a s i  s e l a m a  
1 8 - 2 4  j a m  p a d a  s u h u  3 7 ° C
1 3
.  
       D o s i s  a w a l  a n t i b i o t i k  d a n  h e r b a l  y a n g  a k a n  
d i g u n a k a n  d a l a m  u j i  k o m b i n a s i  y a i t u ,  p a d a  E . c o l i  
d o s i s  A M X  d a n  C H L  s e b e s a r  0 , 0 1  m g / m l  d a n  C T X  
s e b e s a r  0 , 0 0 3  m g / m l .  P a d a  S . a u r e u s  d o s i s  a w a l  
A M X  s e b e s a r  0 , 0 3  m g / m l ,  s e d a n g k a n  p a d a  C H L  
d a n  C T X  s e b e s a r  0 , 0 6  m g / m l .  D o s i s  h e r b a l  a w a l  
y a n g  d i g u n a k a n  d a l a m  u j i  K H M  k o m b i n a s i  p a d a  
E . c o l i  s e b e s a r  0 , 5  m g / m l  d a n  p a d a  S . a u r e u s  s e b e s a r  
0 , 2 5  m g / m l .  
       E v a l u a s i  h a s i l  K H M  k o m b i n a s i  m e n g g u n a k a n  
C h e c k e r b o a r d  a s s a y  d e n g a n  r u m u s :  
 
∑ F I C I  =  
𝑀 𝐼 𝐶 𝑐 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑡 𝑖 𝑜 𝑛  𝑎
𝑀 𝐼 𝐶 𝑎 𝑙 𝑜 𝑛 𝑒  𝑎
 +  
𝑀 𝐼 𝐶 𝑐 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑡 𝑖 𝑜 𝑛  𝑏
𝑀 𝐼 𝐶 𝑎 𝑙 𝑜 𝑛 𝑒  𝑏
 
 
       F r a c t i o n a l  I n h i b i t o r y  C o n c e n t r a t i o n  I n d e x  
( F I C I )  m e r u p a k a n  s u a t u  p e n g h i t u n g a n  u j i  K H M  
u n t u k  m e n e n t u k a n  i n t e r a k s i  d a r i  k o m b i n a s i  d u a  
b a h a n  c o b a .  K o m b i n a s i  d a n  t u n g g a l  a  d i p e r u n t u k a n  
k e p a d a  a n t i b i o t i k ,  s e d a n g k a n  k o m b i n a s i  d a n  
t u n g g a l  b  d i p e r u n t u k a n  k e p a d a  h e r b a l .  I n t e r p r e t a s i  
h a s i l  F I C I  d i b a g i  m e n j a d i  3  k a t e g o r i ,  a p a b i l a  h a s i l  
b e r n i l a i  ≤ 0 , 5  m a k a  d a p a t  d i k a t a k a n  s i n e r g i s ,  
b e r n i l a i  0 , 5 – 4  k o m b i n a s i  b e r s i f a t  a d i t i f  d a n  a p a b i l a  
h a s i l  b e r n i l a i  > 4  m a k a  k o m b i n a s i  b e r s i f a t  
a n t a g o n i s
1 4
.  
 
K a d a r  B u n u h  M i n i m u m  ( K B M )  
       K a d a r  b u n u h  m i n i m u m  m e r u p a k a n  k o n s e n t r a s i  
t e r k e c i l  d a r i  s u a t u  s e n y a w a  u n t u k  m e m b u n u h  
b a k t e r i
1 5
.  U j i  K B M  d i l a k u k a n  d e n g a n  
2 9 7  
 
m e m p e r s i a p k a n  p e t r i  d i s h  y a n g  s e b e l u m n y a  
d i g a m b a r  k o t a k - k o t a k  b e r u k u r a n  1 , 5  c m  x  1 , 5  c m .  
H a s i l  K H M  d a r i  t i a p  t a b u n g n y a  d i t e t e s k a n  k e d a l a m  
p e t r i  d i s h  b e r i s i  N A  s e b a n y a k  1 0  µ l ,  K B M  y a n g  
t e l a h  d i b u a t  d i i n k u b a s i  s e l a m a  1 8 - 2 4  j a m  p a d a  s u h u  
3 7 ° C .  H a s i l  d a r i  K B M  d a p a t  d i e v a l u a s i  d e n g a n  
m e l i h a t  a d a n y a  k o l o n i  b a k t e r i  y a n g  t u m b u h  d a r i  
s e t i a p  k o n s e n t r a s i .  
       H a s i l  K B M  k o m b i n a s i  d i l a k u k a n  p e r h i t u n g a n  
d e n g a n  C h e c k e r b o a r d  A s s a y m e n g g u n a k a n  r u m u s :  
 
∑ F B C I  =  
M B C c o m b i n a t i o n  a
M B C a l o n e  a
 +  
M B C c o m b i n a t i o n  b
M B C a l o n e  b
 
 
       F r a c t i o n a l  B a c t e r i c i d a l  C o n c e n t r a t i o n  I d e x  
( F B C I )  m e r u p a k a n  u j i  y a n g  d i l a k u k a n  u n t u k  
m e l i h a t  i n t e r a k s i  k o m b i n a s i  d u a  b a h a n  c o b a  d a r i  u j i  
K B M .  D a t a  F B C  i n d e k s  d i e v a l u a s i  m e n g g u n a k a n  
k a t e g o r i  y a n g  s a m a  d e n g a n  F I C  i n d e k s .  
D i k a t a k a n
1 4
.  
 
A n a l i s i a  D a t a  S t a t i s t i k  
       H a s i l  Z O I  d i e v a l u a s i  m e n g g u n a k a n  m i s t a r  
d e n g a n  t i n g k a t  k e t e l i t i a n  1  m m  d a n  d i o l a h  
m e n g g u n a k a n  M i c r o s o f t  E x c e l  2 0 1 6  u n t u k  
m e n d a p a t k a n  r e r a t a  d a n  s t a n d a r  d e v i a s i . Z O I  
k o m b i n a s i  d i u j i  s t a t i s t i k  n o r m a l i t a s  d i s t r i b u s i  
m e n g g u n a k a n  K o l m o g r o v - S m i r n o v ,  n a m u n  k a r e n a  
s e b a r a n  d a t a  t i d a k  n o r m a l ,  m a k a n  u j i d i l a k u k a n  
s e c a r a  n o n - p a r a m e t r i c  m e n g g u n a k a n  M a n n -
W h i t n e . U j i  d i l a k u k a n  u n t u k  m e m b a n d i n g k a n  a n t a r  
k o m b i n a s i  a n t i b i o t i k  d e n g a n  h e r b a l  a n t a r a  l a i n ,  
A D T + H D T  d e n g a n  A D T + H D R ,  A D T + H D T  
d e n g a n  A D R + H D T  d a n  A D T + H D T ,  A D T + H D R ,  
A D R + H D T  d e n g a n  A D R + H D R , d e n g a n  
A D R + H D R .  A n a l i s a  h a s i l  K H M  t u n g g a l  a n t i b i o t i k  
d i l a k u k a n  m e n g g u n a k a n  S p e k t o f o t o m e t e r  E P O C H  
d e n g a n  p r o g r a m  G E N  5  ™ ,  H a s i l  K H M  d a n  K B M  
k o m b i n a s i  d i u j i  m e n g g u n a k a n  F I C  d a n  F B C  i n d e k s  
u n t u k  m e l i h a t  i n t e r a k s i  d a r i  s e t i a p  k o m b i n a s i .  
 
H A S I L  
Z o n e  o f  I n h i b i t i o n  T u n g g a l  
       P a d a  p e n e l i t i a n  i n i  u j i  Z O I  e k s t r a k  a l a n g - a l a n g  
t u n g g a l  m e n g g u n a k a n  k o n s e n t r a s i  i n d u k  2  m g / m l  
t e r h a d a p  E . c o l i  d a n  1  m g / m l  t e r h a d a p  S . a u r e u s .  
H a s i l  Z O I  a l a n g - a l a n g  t u n g g a l  t e r h a d a p  E . c o l i  
d i d a p a t k a n  p a d a  d o s i s  2  m g / m l  ( 2 )  d a n  1  m g / m l  ( 1 )  
m a s i n g - m a s i n g  m e m i l i k i  d i a m e t e r  s e b e s a r  1 0  m m  
d a n  8  m m .  H a s i l  Z O I  t e r h a d a p  S . a u r e u s  p a d a  d o s i s  
1  m g / m l  ( 1 )  d a n  0 , 5  m g / m l  ( 1 / 2 )  m a s i n g - m a s i n g  
m e m i l i k i  d i a m e t e r  s e b e s a r  1 1  m m  d a n  8  m m .  H a s i l  
Z O I  d a r i  a l a n g - a l a n g  d a n  a n t i b i o t i k  t u n g g a l  d a p a t  
d i l i h a t  p a d a  t a b e l  1  d a n  t a b e l  2 ,  s e d a n g k a n  c o n t o h  
u j i  Z O I  h e r b a l  t u n g g a l  d a p a t  d i l i h a t  p a d a  g a m b a r  1  
b e r i k u t  i n i .  
T a b e l  1 .  H a s i l  Z O I  A l a n g - a l a n g  T u n g g a l  t e r h a d a p  
B a k t e r i  E . c o l i  d a n  S . a u r e u s .  
 
 
 
 
 
 
    
   
 
    A      B  
G a m b a r  1 .  H a s i l  Z O I  A l a n g - a l a n g  t u n g g a l  
t e r h a d a p  b a k t e r i  E . c o l i  d a n  S . a u r e u s ,  A .  Z O I  
A l a n g - a l a n g  t u n g g a l  t e r h a d a p  E . c o l i  d e n g a n  z o n a  
b e n i n g  p a d a  p e n g e n c e r a n  1 / 2  =  1 0  m m  d a n  1 / 4  =  8  
m m ;  B ,  Z O I  A l a n g - a l a n g  t e r h a d a p  S . a u r e u s  d e n g a n  
z o n a  b e n i n g  p a d a  p e n g e n c e r a n  1 / 2  =  1 1  m m  d a n  
1 / 4  =  8  m m .  
 
T a b e l  2 .  R e r a t a  d a n  S t a n d a r  D e v i a s i  U k u r a n  Z O I  A n t i b i o t i k  A M X ,  C H L  d a n  C T X  t e r h a d a p  E . c o l i  d a n  S . a u r e u s  
D o s i s  
m g / m l  
P e n g e n c e r a n  
R a t a - r a t a  D i a m e t e r  
Z O I  ( m m )  
E . c o l i  S . a u r e u s  
2  2  1 0 ± 0  -  
1  1  8 , 3 ± 0 , 5  1 0 , 3 ± 0 , 5  
0 , 5  1 / 2  0  8 ± 0  
0 , 2 5  1 / 4  0  0  
0 , 1 2 5  1 / 8  0  0  
0 , 0 6  1 / 1 6  0  0  
0 , 0 3  1 / 3 2  -  0  
P e n g e n c e r a n  
D o s i s  
( m g / m l )  
D i a m e t e r  Z O I  ( m m )  
E s c h e r i c i a  c o l i  S t a p h y l o c o c c u s  a u r e u s  
A M X  C H L  C T X  A M X  C H L  C T X  
½  0 , 5  1 7 , 3 ± 1 , 5 2  3 4 , 6 ± 1 , 1 5  2 0 , 6 ± 0 , 5 7  2 1 , 6 ± 1 , 5 3  3 2 , 6 ± 1 , 1 5  2 5 ± 3  
¼  0 , 2 5  1 5 , 6 ± 1 , 1 5  2 8  ± 3 , 4 6  1 6 , 3 ± 0 , 5 7  1 9 , 3 ± 1 , 5 3  3 0 ± 0  1 9 , 3 ± 1 , 5 3  
1 / 8  0 , 1 2 5  1 2 , 6 ± 1 , 1 5  2 4 ± 2  1 4 , 3 ± 0 , 5 7  1 6 , 6 ± 1 , 5 3  2 4 , 6 ± 2 , 3 1  1 5 , 6 ± 2 , 1  
1 / 1 6  0 , 0 6  1 0 , 6 ± 1 , 1 5  1 8 , 6 ± 1 , 1 5  1 2 ± 1  1 4 ± 2  2 0 ± 0  1 2 ± 1  
1 / 3 2  0 , 0 3  8 ± 0  1 4 ± 0  0  1 0 , 3 ± 2 , 1  1 4 , 6 ± 1 , 1 5  0  
1 / 6 4  0 , 0 1  0  0  0  8 ± 2  1 1 , 6 ± 0 , 5 8  0  
1 / 1 2 8  0 , 0 0 7  0  0  0  0  0  0  
1 / 2 5 6  0 , 0 0 3  0  0  0  0  0  0  
1 / 5 1 2  0 , 0 0 1  0  0  0  0  0  0  
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K e t e r a n g a n :  A M X  :  A m o x i c i l l i n  
  C H L  :  C h l o r a m p h e n i c o l  
C T X  :  C o - t r i m o x a z o l e  
       B e r d a s a r k a n  d a t a  Z O I  a n t i b i o t i k  t u n g g a l  p a d a  
t a b e l  2  m e n u n j u k k a n  Z O I  t e r t i n g g i  a n t i b i o t i k  
t e r h a d a p  E . c o l i  a d a  p a d a  C H L  s e b e s a r  3 4 , 6  m m ,  
k e m u d i a n  d i i k u t i  C T X  s e b e s a r  2 0 , 6  m m  d a n  A M X  
1 7 , 3  m m .  H a s i l  Z O I  a n t i b i o t i k  t u n g g a l  t e r h a d a p  
S . a u r e u s  t e r d a p a t  p a d a  a n t i b i o t i k  C H L  s e b e s a r  3 2 , 6  
m m ,  d a n  d i i k u t i  o l e h  C T X  d a n  A M X  y a n g  m a s i n g -
m a s i n g  s e b e s a r  2 5  m m  d a n  2 1 , 6  m m .  P a d a  
p e n e l i t i a n  i n i  Z O I  d i k a t a k a n  m e n g h i l a n g  a t a u  t i d a k  
a d a n y a  z o n a  b e n i n g  y a n g  m e n g i t a r i  s u m u r a n  
a p a b i l a  m e m i l i k i  d i a m e t e r  < 6  m m ,  y a n g  m a n a  p a d a  
A M X ,  C H L  d a n  C T X  t e r h a d a p  E . c o l i  z o n a  
m e n g h i l a n g  p a d a  p e n g e n c e r a n   1 / 3 2 ,  1 / 6 4  d a n  1 / 3 2 ,  
s e d a n g k a n  t e r h a d a p  S . a u r e u s  p a d a  p e n g e n c e r a n  
1 / 1 2 8 ,  1 / 1 2 8  d a n  1 / 3 2  ( T a b e l  2 ) .  
Z O I  K o m b i n a s i  
       H a s i l  Z O I  k o m b i n a s i  a n t i b i o t i k  d a n  h e r b a l  
d a p a t  d i l i h a t  p a d a  t a b e l  3  d i b a w a h  i n i .  P e n e l i t i a n  i n i  
m e n u n j u k k a n  p e n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  
t i n g g i  A M X ,  C H L  d a n  C T X  d e n g a n  h e r b a l  d o s i s  
t i n g g i  a l a n g - a l a n g  t e r h a d a p  E . c o l i  m e n u n j u k k a n  
h a s i l  y a n g  b e r b e d a  s i g n i f i k a n  d e n g a n  A D T  d a n  
H D T .  P e n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  r e n d a h  
A M X  d e n g a n  h e r b a l  d o s i s  r e n d a h  t e r h a d a p  E . c o l i  
b e r b e d a  s i g n i f i k a n  d e n g a n  A D R ,  s e d a n g k a n  
p e n g o m b i n a s i a n  H D R  d e n g a n  A D R  C H L  d a n  C T X  
m e n u n j u k k a n  h a s i l  y a n g  b e r b e d a  s i g n i f i k a n  d e n g a n  
H D R .  P e n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  t i n g g i  
A M X ,  C H L  d a n  C T X  d e n g a n  h e r b a l  d o s i s  r e n d a h  
a l a n g - a l a n g  t e r h a d a p  E . c o l i  m e n u n j u k k a n  h a s i l  
y a n g  b e r b e d a  s e c a r a  s i g n i f i k a n  d e n g a n  H D R .  
P e n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  r e n d a h  A M X ,  
C H L  d a n  C T X  d e n g a n  h e r b a l  d o s i s  t i n g g i  a l a n g -
a l a n g  b e r b e d a  s i g n i f i k a n  d e n g a n  A D R .   
       H a s i l  Z O I  k o m b i n a s i  a n t i b i o t i k  d e n g a n  a l a n g -
a l a n g  t e r h a d a p  S . a u r e u s  m e n u n j u k k a n ,  
p e n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  t i n g g i  C H L  
d e n g a n  h e r b a l  d o s i s  t i n g g i  a l a n g - a l a n g  
m e n u n j u k k a n  h a s i l  b e r b e d a  s i g n i f i k a n  d e n g a n  
A D T .  Z O I  k o m b i n a s i  a n t i b i o t i k  d o s i s  t i n g g i  A M X  
d a n  C T X  d e n g a n  h e r b a l  d o s i s  t i n g g i  a l a n g - a l a n g  
b e r b e d a  s e c a r a  s i g n i f i k a n  d e n g a n  H D T + H D T  d a n  
H D T .  P n g o m b i n a s i a n  a n t i b i o t i k  d o s i s  r e n d a h  A M X  
d e n g a n  h e r b a l  d o s i s  r e n d a h  m e n u n j u k k a n  h a s i l  
y a n g  b e r b e d a  s i g n i f i k a n  d e n g a n  A D R  d a n  H D R ,  
s e d a n g k a n  p a d a  C H L  d a n  C T X  b e r b e d a  s i g n i f i k a n  
d n e g a n  H D R + H D R .  P a d a  p e n g o m b i n a s i a n  
a n t i b i o t i k  d o s i s  t i n g g i  A M X ,  C H L  d a n  C T X  
d e n g a n  h e r b a l  d o s i s  r e n d a h  a l a n g - a l a n g  t e r h a d a p  
S . a u r e u s  m e m b e r i k a n  h a s i l  b e r b e d a  s e c a r a  
s i g n i f i k a n  d e n g a n  H D R .  P a d a  p e n g o m b i n a s i a n  
a n t i b i o t i k  d o s i s  r e n d a h  A M X ,  C H L  d a n  C T X  
d e n g a n  h e r b a l  d o s i s  t i n g g i  a l a n g - a l a n g  t e r h a d a p  
S . a u r e u s  m e n u n j u k k a n  h a s i l  y a n g  b e r b e d a  s e c a r a  
s i g n i f i k a n  d e n g a n  A D R .  
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T a b e l  3 .  R e r a t a  d a n  S D  d a r i  K o m b i n a s i  A m o x i c i l l i n ,  C h l o r a m p h e n i c o l  d a n  C o - t r i m o x a z o l e  d e n g a n  A l a n g - a l a n g  
t e r h a d a p  E . c o l i  d a n  S . a u r e u s .  
K e t e r a n g a n :  A M X = A m o x i c i l l i n ;  C H L = C h l o r a m p h e n i c o l ;  C T X = C o - t r i m o x a z o l ;  A = A l a n g - a l a n g ;  A D T =  
A n t i b i o t i k  D o s i s  T i n g g i ;  A D T   u n t u k  A M X   ( E . c o l i = 0 , 1 2 5  m g / m l ,  S . a u r e u s = 0 , 0 6  m g / m l ) ;  A D T  u n t u k  C H L  
( E . c o l i = 0 , 0 6  m g / m l ,  S . a u r e u s = 0 , 0 3  m g / m l ) ;  A D T  u n t u k  C T X  ( E . c o l i = 0 , 1 2 5  m g / m l ,  S . a u r e u s = 0 , 1 2 5  m g / m l ) ;  
A D R = A n t i b i o t i k  D o s i s  R e n d a h ;  A D R  u n t u k  A M X  ( E . c o l i = 0 , 0 1  m g / m l ,  S . a u r e u s = 0 , 0 0 7  m g / m l ) ;  A D R  u n t u k  
C H L  ( E . c o l i = 0 , 0 1  m g / m l ,  S . a u r e u s = 0 , 0 0 7  m g / m l ) ;  A D R  u n t u k  C T X  ( E . c o l i = 0 0 3  m g / m l ,  S . a u r e u s = 0 , 0 3  m g / m l ) ;  
H D T = H e r b a l  D o s i s  T i n g g i  ( E . c o l i = 2  m g / m l ,  S . a u r e u s = 0 , 5  m g / m l ) ;  H D R = H e r b a l  D o s i s  R e n d a h  ( E . c o l i = 1  
m g / m l ,  S . a u r e u s = 0 , 2 5  m g / m l ) ;  a .  B e r b e d a  s i g n i f i k a n  d e n g a n  A D T + A D T ;  b .   B e r b e d a  s i g n i f i k a n  d e n g a n  A D T ;  c .  
B e r b e d a  s i g n i f i k a n  d e n g a n  H D T + H D T ;  d .  B e r b e d a  s i g n i f i k a n  d e n g a n  H D T ;  e .  B e r b e d a  s i g n i f i k a n  d e n g a n  
A D R + H D R ;  f .  B e r b e d a  s i g n i f i k a n  d e n g a n  A D R ;  g .  B e r b e d a  s i g n i f i k a n  d e n g a n  H D R + H D R ;  h .  B e r b e d a  
s i g n i f i k a n  d e n g a n  H D R  
H a s i l  K a d a r  H a m b a t  M i n i m u m  ( K H M )  T u n g g a l  
       H a s i l  u j i  K H M  a n t i b o t i k  A M X ,  C H L  d a n  C T X  
d i e v a l u a s i  m e n g g u n a k a n  E P O C H  d e n g a n  p r o g r a m  
G E N  5  ™  d a n  h a s i l n y a  a k a n  d i i n t e r p r e t a s i  
m e n g g u n a k a n  p r o g r a m  M i c r o s o f t  E x c e l  d a l a m  
r e r a t a  d a n  s t a n d a r  d e v i a s i .  P e n e n t u a n  h a s i l  K H M  
a n t i b i o t i k  t u n g g a l  y a i t u  2 0 - 5 0 %  d a r i  k o n t r o l  p o s i t i f  
d a l a m  s e t i a p  u j i n y a .  H a s i l  K H M  a n t i b i o t i k  A M X
D o s i s  
K o m b i n a s i  
Z O I  ( m m )  
E s c h e r i c h i a  c o l i  S t a p h y l o c o c c u s  a u r e u s  
A M X  +  A  C H L  +  A  C T X  +  A  A M X  +  A  C H L  +  A  C T X  +  A  
A D T + H D T  1 8 ± 1
b , c , d  
2 4 , 3 ± 0 , 5
b , c , d  
2 4 , 3 ± 2 , 1
a , b , c , d  
1 7 , 3 ± 2 , 1
c , d  
9 , 3 ± 1 , 1
a , b  
1 9 , 6 ± 1 , 5
c , d  
A D T + A D T  1 5 , 6 ± 1 , 5
 
2 4 ± 2
 
1 6 , 3 ± 0 , 5 7
 
1 6 , 6 ± 1 , 5 2  2 0 ± 0
 
1 9 , 3 ± 1 , 5 2  
A D T  1 2 , 6 ± 1 , 1 5
 
1 6 , 3 ± 4 , 7
 
1 4 , 3 ± 0 , 5 7
 
1 4 ± 2  1 4 , 6 ± 1 , 1 5
 
1 5 , 6 ± 2 , 0 8  
H D T + H D T  1 0 ± 0  1 0 , 3 ± 0 , 5 7  
H D T  8 , 3 ± 0 , 5 7  8 ± 0  
 
A D R + H D R  1 0 , 6
e , f , h  
0 ± 0
g  
0 ± 0
g  
7 ± 0
f , h  
0 ± 0
g  
0 ± 0
g  
A D R + A D R  8 ± 0
 
0 ± 0  0 ± 0  8 ± 2  0 ± 0  0 ± 0
 
A D R  0 ± 0
 
0 ± 0  0 ± 0  0 ± 0
 
0 ± 0  0 ± 0
 
H D R + H D R  8 , 3 ± 0 , 5 7  8 ± 0  
H D R  0 ± 0  0 ± 0  
 
A D T + H D R  1 6 , 3 ± 0 , 5 7
b , g , h  
1 9 , 6 ± 0 , 5 7
a , g , h  
1 6 , 6 ± 2 , 5 1
g , h  
1 4 , 6 ± 2 , 5 1
h  
9 ± 0
a , b , g , h  
1 7 , 3 ± 0 , 5 7
g , h  
A D T + A D T  1 5 , 6 ± 1 , 5  2 4 ± 2
 
1 6 , 3 ± 0 , 5 7  1 6 , 6 ± 1 , 5 2  2 0 ± 0
 
1 9 , 3 ± 1 , 5 2  
A D T  1 2 , 6 ± 1 , 1 5
 
1 6 , 3 ± 4 , 7  1 4 , 3 ± 0 , 5 7  1 4 ± 2  1 4 , 6 ± 1 , 1 5
 
1 5 , 6 ± 2 , 0 8  
H D R + H D R  8 , 3 ± 0 , 5 7  8 ± 0  
H D R  0 ± 0  0 ± 0  
 
A D R + H D T  1 3 , 3 ± 0 , 5 7
c , d , f  
0 ± 0
c , d , e  
0 ± 0
c , d , e  
1 0 , 3 ± 0 , 5 7
d , f  
7 ± 0
c , d , e , f  
7 ± 0
c , d , e , f  
A D R + A D R  8 ± 0  0 ± 0
 
0 ± 0
 
8 ± 2  0 ± 0
 
0 ± 0
 
A D R  0 ± 0
 
0 ± 0  0 ± 0  0 ± 0
 
0 ± 0
 
0 ± 0
 
H D T + H D T  1 0 ± 0  1 0 , 3 ± 0 , 5 7  
H D T  8 , 3 ± 0 , 5 7  8 ± 0  
3 0 0  
 
t e r h a d a p  E . c o l i  d i d a p a t k a n  n i l a i  0 , 5 8 8 ± 0 , 1 8 6 ,  y a i t u  
p a d a  d o s i s  0 , 0 0 7  m g / m l .  H a s i l  p a d a  C H L  
d i d a p a t k a n  n i l a i  0 , 2 1 9 ± 0 , 0 0 7 ,  y a i t u  p a d a  d o s i s              
0 , 0 0 7  m g / m l ,  d a n  h a s i l  p a d a  C T X  d i d a p a t k a n  n i l a i  
0 , 6 7 7 ± 0 , 0 9 ,  y a i t u  p a d a  d o s i s  9  x  1 0
− 5
 m g / m l .   
       H a s i l  K H M  a n t i b i o t i k  A M X  t e r h a d a p  S . a u r e u s  
d i p e r o l e h  n i l a i  0 , 2 4 6 ± 0 , 0 2 ,  y a i t u  p a d a  d o s i s  s e b e s a r  
0 , 0 0 7  m g / m l .  S e d a n g k a n  p a d a  C H L  d a n  C T X  h a s i l  
K H M  t e r h a d a p  S . a u r e u s  a d a  p a d a  d o s i s  y a n g  s a m a  
y a i t u  p a d a  d o s i s  0 , 0 0 7  d i p e r o l e h  n i l a i  0 , 2 0 6 ± 0 , 0 1 5 ,  
m g / m l  d a n  0 , 3 2 ± 0 , 1 4 3 .  
       H a s i l  K H M  a l a n g - a l a n g  t u n g g a l  m e n g g u n a k a n  
m e t o d e  m a k r o d i l u s i  d i e v a l u a s i  s e c a r a  v i s u a l  d e n g a n  
m e l i h a t  k e j e r n i h a n  a t a u  a d a  t i d a k n y a  e n d a p a n  p a d a  
d a s a r  t a b u n g  r e a k s i  d a n  d i b a n d i n g k a n  d e n g a n  
k o n t r o l  n e g a t i f  d a n  p o s i t i f  u n t u k  m e n e n t u k a n  K H M  
h e r b a l  t e r s e b u t .  P a d a  p e n e l i t i a n  i n i  m e n u n j u k k a n  
b a h w a  h a s i l  K H M  a l a n g - a l a n g  t u n g g a l  d i t a n d a i  
d e n g a n  t i d a k  a d a n y a  e n d a p a n  p a d a  t a b u n g  t e r a k h i r  
p a d a  d o s i s  0 , 1 2 5  m g / m l  ( 1 / 8 )  t e r h a d a p  E . c o l i ,  
s e d a n g k a n  t e r h a d a p  S . a u r e u s  s e b e s a r  0 , 0 6  m g / m l  
( 1 / 1 6 ) .  
 
H a s i l  K a d a r  H a m b a t  M i n i m u m  ( K H M )  
K o m b i n a s i  A n t i b i o t i k  d e n g a n  A l a n g - a l a n g  
       K H M  k o m b i n a s i  p a d a  p e n e l i t i a n  i n i  
m e n u n j u k k a n  j i k a  k o m b i n a s i  A M X ,  C H L  d a n  C T X  
d e n g a n  a l a n g - a l a n g  t e r h a d a p  b a k t e r i  E . c o l i  t i d a k  
m e n g a l a m i  p e r u b a h a n  d o s i s  b a i k  d i b a n d i n g k a n  
d e n g a n  K H M  a n t i b i o t i k  d a n  a l a n g - a l a n g  s e c a r a  
t u n g g a l  ( T a b e l  4 ) .  H a s i l  i n i  b e r b e d a  h a l n y a  d e n g a n  
K H M  k o m b i n a s i  t e r h a d a p  S . a u r e u s ,  h a s i l  K H M  
k o m b i n a s i  A M X ,  C H L  d a n  C T X  d e n g a n  a l a n g -
a l a n g  m e m p e r l i h a t k a n  t e r j a d i n y a  p e n u r u n a n  d o s i s  
d i b a n d i n g k a n  d e n g a n  K H M  a n t i b i o t i k  d a n  h e r b a l  
s e c a r a  t u n g g a l .  N a m u n  p a d a  k o m b i n a s i  C T X  
d e n g a n  a l a n g - a l a n g  t i d a k  t e r j a d i  p e r u b a h a n  p a d a  
d o s i s  h e r b a l n y a .  H a s i l  d i a t a s  d i i n t e r p r e t a s i  s e c a r a  
v i s u a l  d e n g a n  m e l i h a t  t a b u n g  t e r a k h i r  y a n g  t i d a k  
t e r b e n t u k  e n d a p a n ,  y a n g  m a n a  t a b u n g  d e n g a n  d o s i s  
y a n g  t i d a k  d a p a t  m e n g h a m b a t  b a k t e r i  a k a n  
t e r b e n t u k  e n d a p a n  p u t i h  d i d a s a r n y a .  
       K o m b i n a s i  y a n g  t e l a h  d i l a k u k a n  a k a n  
d i a k u m u l a s i  m e n g g u n a k a n  F I C  ( F r a c t i o n a l  
I n h i b i t o r y  C o n s e n t r a t i o n )  i n d e k s  u n t u k  m e n e n t u k a n  
i n t e r a k s i n y a .  P e n e l i t i a n  i n i  m e n u n j u k k a n  F I C  
i n d e k s  p a d a  k o m b i n a s i  A M X ,  C H L  d a n  C T X  
d e n g a n  a l a n g - a l a n g  t e r h a d a p  E . c o l i  d a n  S . a u r e u s  
m e n g h a s i l k a n  s i f a t  a d i t i f ,  d i k a t e g o r i k a n  d e m i k a n  
k a r e n a  m e m i l i k i  n i l a i  F I C  i n d e k s  a n t a r a  0 , 5  –  4  
( T a b e l  5 ) .  
 
H a s i l  K a d a r  B u n u h  M i n i m u m  ( K B M )  A n t i b i o t i k  
d a n  H e r b a l  T u n g g a l  
       B e r d a s a r k a n  d a t a  p a d a  t a b e l  4 ,  h a s i l  K B M  
a n t i b i o t i k  d a n  h e r b a l  t u n g g a l  m e n u n j u k k a n  d o s i s  
y a n g  l e b i h  t i n g g i  d i b a n d i n g k a n  d e n g a n  u j i  
t u n g g a l n y a ,  y a n g  m a n a  h a s i l  K B M  A M X ,  C H L  d a n  
C T X  t u n g g a l  t e r h a d a p  E . c o l i  a d a  p a d a  d o s i s  d a n  
p e n g e n c e r a n  0 , 2 5  m g / m l  ( 1 / 4 ) ,  0 , 0 3  m g / m l  ( 1 / 3 2 )  
d a n  0 , 1 2 5  m g / m l  ( 1 / 8 ) .  H a s i l  K B M  a n t i b i o t i k  
t u n g g a l  t e r h a d a p  S . a u r e u s  m e n u n j u k k a n  h a s i l  K B M  
A M X  s e b e s a r  0 , 0 6  m g / m l  ( 1 / 1 6 ) ,  C H L  d a n  C T X  
s e b e s a r  0 , 1 2 5  m g / m l .  U n t u k  d a t a  K B M  h e r b a l  
t u n g g a l  t e r h a d a p  E . c o l i  d a n  S . a u r e u s  s a m a - s a m a  
s e b e s a r  0 , 2 5  m g / m l  ( 1 / 4 ) .  
 
H a s i l  K a d a r  B u n u h  M i n i m u m  ( K B M )  
K o m b i n a s i   
       U j i  K B M  k o m b i n a s i  p a d a  p e n e l i t i a n  i n i  
m e n u n j u k k a n  k o m b i n a s i  A M X  d a n  C T X  d e n g a n  
a l a n g - a l a n g  t e r h a d a p  E . c o l i  b e r a d a  d i l u a r  d o s i s  
y a n g  d i u j i k a n ,  s e d a n g k a n  h a s i l  K B M  k o m b i n a s i  
C H L  d e n g a n  a l a n g - a l a n g  p a d a  E . c o l i  m e n g a l a m i  
p e n u r u n a n  K B M  d i b a n d i n g k a n  u j i  t u n g g a l n y a  
m e s k i p u n  d o s i s  h e r b a l  m e n g a l a m i  p e n i n g k a t a n .  
       P a d a  K B M  k o m b i n a s i  a n t i b i o t i k  d a n  h e r b a l  
t e r h a d a p  S . a u r e u s  m e n u n j u k k a n  j i k a  s e m u a  
k o m b i n a s i  m e m b e r i k a n  h a s i l  K B M  y a n g  l e b i h  b a i k  
d i b a n d i n g k a n  d e n g a n  u j i  K B M  t u n g g a l n y a ,  
m e s k i p u n  p a d a  k o m b i n a s i  C H L  d e n g a n  a l a n g - a l a n g  
t i d a k  m e n g a l a m i  p e r u b a h a n  p a d a  d o s i s  a l a n g - a l a n g  
( T a b e l  4 ) .  
       K B M  k o m b i n a s i  y a n g  t e l a h  d i l a k u k a n  
d i i n t e r p r e t a s i k a n  k e d a l a m  F B C  i n d e k s  u n t u k  
m e l i h a t  h a s i l  i n t e r a k s i  d a r i  K B M  k o m b i n a s i  
a n t i b i o t i k  d e n g a n  h e r b a l .  B e r d a s a r k a n  d a t a  p a d a  
t a b e l  5 . F B C  i n d e k s  t i d a k  d a p a t  d i l a k u k a n  p a d a  
b e b e r a p a  k o m b i n a s i  k a r e n a  n i l a i  K B M  b e r a d a  
d i l u a r  d o s i s  y a n g  d i u j i k a n  p a d a  p e n e l i t i a n .  
       N a m u n ,  b e b e r a p a  k o m b i n a s i  d a p a t  d i e v a l u a s i  
d e n g a n  F B C  i n d e k s  a n t a r a  l a i n ,  K B M  k o m b i n a s i  
C H L  d e n g a n  a l a n g - a l a n g  t e r h a d a p  k e d u a  b a k t e r i  
d a n  K B M  k o m b i n a s i  C T X  d e n g a n  a l a n g - a l a n g  
t e r a h a d a p  S . a u r e u s  b e r s i f a t  a d i t i f  k a r e n a  m e m i l i k i  
n i l a i  a n t a r a  1  –  4 .  B e r b e d a  h a l n y a  d e n g a n  F B C  
i n d e k s  K B M  k o m b i n a s i  A M X  t e r h a d a p  S . a u r e u s  
y a n g  b e r s i f a t  s i n e r g i s  k a r e n a  m e m i l i k i  n i l a i  ≤  0 , 5  
( T a b e l  5 ) .  
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Tabel 4. Data Hasil Pengukuran KHM dan KBM secara Tunggal dan Kombinasi terhadap E.coli dan S.aureus 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keterangan: 
AMX : Amoxicillin  KHM : Kadar Hambat Minimum   
CHL : Chloramphenicol KBM : Kadar Bunuh Minimum      : Hasil KHM dan KBM 
CTX : Co-trimoxazole  • : Dosis meniran untuk kombinasi terhadap S.aureus 
A : Alang-alang  * : Dosis meniran untuk kombinasi terhadap E.coli 
  
Bakteri Dosis (mg/ml) Dilusi 
KHM Tunggal KBM Tunggal KHM Kombinasi KBM Kombinasi 
AMX CHL CTM A AMX CHL CTM A AMX + A 
CHL + 
A 
CTM + 
A 
AMX + 
A 
CHL + 
A 
CTM + 
A 
E.coli 
0,5 1/2 - - -   -* - - - -       
0,25 1/4 - - - - - - - -       
0,125 1/8 - - - - - - - +       
0,06 1/16 - - - + + - - +       
0,03 1/32 - - - +   + - + +       
0,01 1/64 - - -  + - + + -*  -*    +*   -*  
0,007 1/128 - - -  + + +  +  -  + +  
0,003 1/256 + + -  + + +  +  -  -* + +   +* 
0,001 1/512 + + -  + + +  +  +  - + + + 
9 x 10−5 1/1024 + + -  + + +  +  + - + + + 
4 x 10−5 1/2048 + + +  + + +    +   + 
2 x 10−5 1/4086 + + +  + + +    +   + 
S.aureus 
0,5 1/2 - - - - - - - -       
0,25 1/4 - - -  -• - - - -       
0,125 1/8 - - - - - - - +       
0,06 1/16 - - - - - - - +   -•  -•   -•  -• 
0,03 1/32 - - - + - + + +    -• - -  -• + - 
0,01 1/64 - - - + + + + + - - - - + + 
0,007 1/128 - + + + + + + + - - + - + + 
0,003 1/256 + + + + + + + + - + + - + + 
0,001 1/512 + + + + + + + + -   +   
9 x 10−5 1/1024 + + + + + + + +       
4 x 10−5 1/2048 + + +  + + +        
2 x 10−5 1/4086 + + +  + + +        
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Keterangan: 
AMX : Amoxicillin  FIC : Fractional Inhibitory Consentration 
CHL : Chloramphenicol FBC : Fractional Baktericidal Consentration 
CTX : Co-trimoxazole  FICI : Fractional Inhibitory Consentration Index 
A : Alang-alang  FBCI : Fractional Baktericidal Consentration Index 
Bakteri FIC (A) 
FIC 
(AMX) 
∑FICI Sifat FIC (A) 
FIC 
(CHL) 
∑FICI Sifat FIC (A) 
FIC 
(CTX) 
∑FICI Sifat 
E.coli 1 1 2 Aditif 1 1 2 Aditif 0,48 1 1,48 Aditif 
S.aureus 0,5 0,14 0,64 Aditif 0,5 0,3 0,8 Aditif 0,5 0,3 0,8 Aditif 
 FBC (A) 
FBC 
(AMX) 
∑FBCI Sifat FBC (A) 
FBC 
(CHL) 
∑FICI Sifat FBC (A) 
FBC 
(CTX) 
∑FBCI Sifat 
E.coli     2 0,7 2,7 Aditif     
S.aureus 0,12 0,05 0,17 Sinergis 1 0,5 1,5 Aditif 0,5 0,16 0,66 Aditif 
Tabel 5. Hasil Perhitungan FIC dan FBC indeks Kombinasi Antibiotik dengan Alang-alang 
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3 0 3  
 
P E M B A H A S A N  
 
U j i  Z O I  d a n  K H M  A l a n g - a l a n g  d a n  
A n t i b i o t i k  T u n g g a l  t e r h a d a p  E s c h e r i c h i a  
c o l i  d a n  S t a p h y l o c o c c u s  a u r e u s  
       H a s i l  Z O I  a n t i b i o t i k  t u n g g a l  p a d a  p e n e l i t i a n  
i n i  m a s i h  m e n u n j u k k a n  a d a n y a  a k t i v i t a s  h a m b a t  
t e r h a d a p  k e d u a  b a k t e r i ,  n a m u n  a n t i b i o t i k  
m e n u n j u k k a n  r e s p o n  y a n g  r e s i s t e n .  H a s i l  t e r s e b u t  
d i s e s u a i k a n  d e n g a n  C l i n i c a l  a n d  L a b o r a t o r y  
S t a n d a r d s  I n s t i t u t e  ( C L S I )  y a i t u  m e n g e n a i  s t a n d a r  
k e r e n t a n a n  d a r i  s u a t u  a n t i m i r o b a  t e r h a d a p  b a k t e r i ,  
y a n g  m a n a  k a t e g o r i  m e n g h a m b a t  s e s u a i  d e n g a n  
d o s i s  y a n g  C L S I  t e n t u k a n
1 6
.  D i d u g a  h a l  i n i  t e r j a d i  
k a r e n a  a n t i b i o t i k  y a n g  d i g u n a k a n  d a l a m  
p e n e l i t i a n  t i d a k  m e n g g u n a k a n  s e n y a w a  m u r n i ,  
s e h i n g g a  h a s i l  y a n g  d i d a p a t  t i d a k  l e b i h  b a i k  d a r i  
s t a n d a r  C L S I .  N a m u n ,  j i k a  h a s i l  K H M  p a d a  
p e n e l i t i a n  i n i  m e r u j u k  p a d a  C L S I  m a k a  d a p a t  
d i k a t e g o r i k a n  j i k a  a n t i b i o t i k  m e m b e r i k a n  r e s p o n  
y a n g  s e n s i t i f ,  m e n y e s u a i k a n  m e n g g u n a k a n  d o s i s  
d a l a m  µ g / m l  p a d a  C L S I
1 6
.  
       H a s i l  u j i  Z O I  e k s t r a k  a l a n g - a l a n g  t e r h a d a p  
E . c o l i  y a n g  d i a w a l i  d e n g a n  k o n s e n t r a s i  i n d u k  2  
m g / m l  m e n u n j u k k a n  a d a n y a  a k t i f i t a s  d a y a  
h a m b a t .  Z o n a  b e n i n g  y a n g  d i d a p a t  s e b e s a r  1 0  
m m .  H a l  i n i  s e s u a i  d e n g a n  p e n e l i t i a n  y a n g  
d i l a k u k a n  I s m a i l  e t  a l  ( 2 0 1 1 ) ,  y a n g  d i l a k u k a n  
d e n g a n  e k s t r a k  m e t a n o l  a l a n g - a l a n g  d a l a m  
k o n s e n t r a s i  1  m g / m l ,  2 0  m g / m l  d a n  5 0  m g / m l .  
P e n e l i t i a n  i n i  m e n u n j u k k a n  j i k a  a l a n g - a l a n g  
m e m i l i k i  z o n a  h a m b a t  p a d a  k o n s e n t r a s i  1 m g / m l  
d a n  2 0  m g / m l  s e b e s a r  7 , 6 7  m m  t e r h a d a p  b a k t e r i  
E . c o l i  d a n  9 , 6 7  m m  p a d a  k o n s e n t r a s i  5 0  m g / m l
1 7
.  
       H a s i l  p e n e l i t i a n  i n i  b e r b e d a  t e r h a d a p  b a k t e r i  
S . a u r e u s .  Z O I  e k s t r a k  m e t a n o l  a l a n g - a l a n g  
t e r h a d a p  S . a u r e u s  p a d a  k o s e n t r a s i  1  m g / m l  t i d a k  
m e n u n j u k k a n  a d a n y a  z o n a  b e n i n g ,  n a m u n  p a d a  
k o n s e n t r a s i  2 0  m g / m l  s e b e s a r  7  m m  d a n  5 0  
m g / m l  s e b e s a r  8 , 6 7  m m .  P a d a  p e n e l i t i a n  i n i  
d e n g a n  e s k t r a k  m e t a n o l  9 6 %  a l a n g - a l a n g  d e n g a n  
d o s i s  1  m g / m l  d a p a t  m e n g h a m b a t  S . a u r e u s  
s e b e s a r  1 1  m m .  S e h i n g g a ,  u j i  Z O I  e k s t r a k  
m e t a n o l  a l a n g - a l a n g  d a l a m  p e n e l i t i a n  i n i  m e m i l i k i  
e f e k t i f i t a s  s e b a g a i  a n t i b a k t e r i  d a n  m e n g h a m b a t  
l e b i h  k u a t  d i b a n d i n g k a n  d e n g a n  p e n e l i t i a n  
s e b e l u m n y a
1 7
.  
       E s k t r a k  a l a n g - a l a n g  m e n u n j u k k a n  h a s i l  
a d a n y a  d a y a  h a m b a t  t e r h a d a p  k e d u a  b a k t e r i ,  
d i d u g a  k a r e n a  h e r b a l  t e r s e b u t  m e m i l i k i  s e n y a w a  
a k t i f  y a n g  d a p a t  b e k e r j a  s e b a g a i  a n t i b a k t e r i  a n t a r a  
l a i n  c o u m a r i n ,  m e t h o x y f l a v o n e ,  c i n n a m i c  a c i d  d a n  
m e t h o x y b e n z o i c  a c i d
3
.  S e n y a w a  a k t i f  i n i  d i k e t a h u i  
b e k e r j a  p a d a  m e m b r a n  p l a s m a  d a r i  b a k t e r i ,  
s e h i n g g a  a p a b i l a  m e m b r a n  p l a s m a  b a k t e r i  
t e r g a n g g u  a k a n  m e m u d a h k a n  l i s i s n y a  b a k t e r i ,  
s e h i n g g a  h a l  t e r s e b u t  y a n g  m e n y e b a b k a n  b a k t e r i  
d a p a t  t e r h a m b a t  a t a u  b a h k a n  m a t i  
1 8 , 1 9 , 2 0
.  
       H a s i l  Z O I  h e r b a l  d i a t a s  d i d u k u n g  d e n g a n  U j i  
K H M n y a .  U j i  K H M  a l a n g - a l a n g  t e r h a d a p  b a k t e r i  
E . c o l i  t e r d a p a t  p a d a  d o s i s  0 , 1 2 5  m g / m l  ( 1 / 8 ) ,  
s e d a n g k a n  p a d a  S . a u r e u s  d o s i s  t e r k e c i l  y a n g  
d a p a t  m e n g h a m b a t  a d a  p a d a  d o s i s  0 , 0 6  m g / m l  
( 1 / 1 6 ) .  D a p a t  d i k a t a k a n  j i k a  a l a n g - a l a n g  
m e m b e r i k a n  r e s p o n  y a n g  l e b i h  b a i k  d a l a m  
m e n g h a m b a t  S . a u r e u s  d i b a n d i n g k a n  d e n g a n  
E . c o l i .  D i d u g a  h a l  i n i  t e r j a d i  k a r e n a  s t r u k t u r  
d i n d i n g  s e l  k e d u a  b a k t e r i  b e r b e d a ,  E . c o l i  
m e m i l i k i  s t r u k t u r  d i n d i n g  s e l  y a n g  l e b i h  
k o m p l e k s  d i b a n d i n g k a n  d e n g a n  S . a u r e u s .  
P e n j e l a s a n  i n i  j u g a  d i p e r k u a t  o l e h  J a w e t z  e t  a l  
( 2 0 1 3 ) ,  E . c o l i  a d a l a h  b a k t e r i  g r a m  n e g a t i f  y a n g  
t e l a h  r e s i s t e n  t e r h a d a p  b e b e r a p a  s e n y a w a  k a r e n a  
m e m i l i k i  t i g a  l a p i s  d i n d i n g  s e l  y a n g  m e m i l i k i  
k e t a h a n a n  l e b i h  b a i k  t e r h a d a p  s e n y a w a - s e n y a w a  
y a n g  k e l u a r  d a n  m a s u k
2 1
.  
       H a s i l  K B M  a n t i b i o t i k  t u n n g g a l  t e r h a d a p  
b a k t e r i  p a d a  t a b e l  4  m e n u j u k k a n ,  b a h w a  
d i b u t u h k a n  d o s i s  y a n g  l e b i h  b e s a r  u n t u k  
m e m b u n u h  b a k t e r i  d i b a n d i n g k a n  d e n g a n  
m e n g h a m b a t n y a
2 2
.  H a l  t e r s e b u t  t e r j a d i  k a r e n a  
K H M  m e r u p a k a n  u j i  y a n g  d i l a k u k a n  u n t u k  
m e l i h a t  k e r j a  b a k t e r i o s t a t i k  d a r i  s a u t u  s e n y a w a .  
U j i  t e r s e b u t  k e m u n g k i n a n  h a n y a  d a p a t  m e m b u n u h  
( < 9 0 % )  b a k t e r i ,  s e d a n g k a n  K B M  d i l a k u k a n  u n t u k  
m e l i h a t  s u a t u  s e n y a w a  b e k e r j a  s e b a g a i  
b a k t e r i s i d a l  d i m a n a  e f e k t i f i t a s  d a l a m  m e m b u n u h  
b a k t e r i  h a r u s  m e n c a p a i  ( ≥ 9 9 % )
2 3
.  
       P a d a  u j i  K B M  a n t i b i o t i k  t u n g g a l  t e r h a d a p  
S . a u r e u s ,  k e t i g a  a n t i b i o t i k  b e k e r j a  s e c a r a  
b a k t e r i s d i a l  ( t a b e l  4 ) .  D i k a t a k a n  b a k t e r i s i d a l  
a p a b i l a  h a s i l  u j i  K B M  t i d a k  4  k a l i  l e b i h  b e s a r  
d i b a n d i n g k a n  d e n g a n  u j i  K H M n y a
2 2
.  H a s i l  K B M  
k e t i g a  a n t i b i o t i k  t i d a k  l e b i h  d a r i  4  k a l i  h a s i l  
K H M n y a .  S e d a n g k a n ,  p a d a  K B M  a n t i b i o t i k  
t u n g g a l  t e r h a d a p  E . c o l i  h a n y a  C H L  y a n g  b e r k e r j a  
s e c a r a  b a k t e r i s i d a l  d a n  a n t i b i o t i k  l a i n n y a  t i d a k .  
       H a s i l  K B M  t u n g g a l  a l a n g - a l a n g  t e r h a d a p  
k e d u a  b a k t e r i  m e n u n j u k k a n  h a s i l  y a n g  s a m a  p a d a  
d o s i s  0 , 2 5  m g / m l  a t a u  p a d a  p e n g e n c e r a n  1 / 4  
( T a b e l  4 ) .  H a s i l  i n i  m e n u n j u k k a n  j i k a  a l a n g - a l a n g  
a d a l a h  t a n a m a n  h e r b a l  y a n g  b e r i n t e r a k s i  s e c a r a  
b a k t e r i s d i a l ,  s e h i n g g a  d a l a m  p e n e l i t i a n  i n i  a l a n g -
a l a n g  d a p a t  d i k a t a k a n  e f e k t i f  d a l a m  m e m b u n u h  
b a k t e r i .  
 
U j i  Z O I  d a n  K H M  K o m b i n a s i  A n t i b i o t i k  
d e n g a n  A l a n g - a l a n g  t e r h a d a p  E . c o l i  d a n  
S . a u r e u s  
       U j i  Z O I  d a n  K H M  k o m b i n a s i  a n t i b i o t i k  
d e n g a n  a l a n g - a l a n g  d i e v a l u a s i  u n t u k  m e l i h a t  
i n t e r a k s i n y a  d a n  d i b a n d i n g k a n  d e n g a n  u j i  
t u n g g a l n y a .  H a s i l  u j i  Z O I  k o m b i n a s i  k e t i g a  
a n t i b i o t i k  d e n g a n  a l a n g - a l a n g  t e r h a d a p  b a k t e r i  
E . c o l i  m e n u n j u k k a n  h a s i l  y a n g  s i n e r g i s .  S a m a  
h a l n y a  d e n g a n  Z O I  k o m b i n a s i  a l a n g - a l a n g  d e n g a n  
A M X  d a n  d e n g a n  C T X  t e r h a d a p  S . a u r e u s .  
D i d u g a  r e s p o n  s i n e r g i s  t e r j a d i  k a r e n a  k a n d u n g a n  
f i t o k i m i a  d a r i  a l a n g - a l a n g  y a n g  l i p o f i l i k  d a n  
s t r u k t u r  m o l e k u l  p l a n a r ,  s e h i n g g a  b e r k o n t r i b u s i  
3 0 4  
 
d a l a m  p e n e t r a s i  m e l a l u i  m e m b r a n d a n  d i n d i n g  s e l  
b a k t e r i
1 7
.  B e r b e d a  h a l n y a  d e n g a n  h a s i l  Z O I  
k o m b i n a s i  a l a n g - a l a n g  d e n g a n  C H L  y a n g  
m e m b e r i k a n  r e s p o n  a n t a g o n i s ,  d i m a n a  
p e r b a n d i n g a n  d i a m e t e r  d e n g a n  u j i  t u n g g a l n y a  
s a n g a t  b e s a r .  D i d u g a  h a l  t e r s e b u t  d a p a t  t e r j a d i  
k a r e n a  u j i  y a n g  d i l a k u k a n  m e n g g u n a k a n  j e n i s  
m e d i a  y a n g  b e r b e d a  y a i t u  p a d a t  d a n  c a i r ,  
s e h i n g g a  p e r b e d a a n  t e r s e b u t  a k a n  m e m p e n g a r u h i  
d i f u s i  d a r i  s e t i a p  b a h a n  c o b a  d a n  m e m b u a t  
e f e k t i f i t a s  b a h a n  c o b a  p a d a  d u a  u j i  t e r s e b u t  
b e r b e d a
2 4
.  
       P e n e l i t i a n  i n i  m e n u n j u k k a n  j i k a  h a s i l  Z O I  
k o m b i n a s i n y a  t i d a k  k o n s i s t e n  d e n g a n  i n t e r a k s i  
d a r i  h a s i l  F I C I  d a r i  n i l a i  K H M .  K o m b i n a s i  p a d a  
k e d u a  b a k t e r i  m e n u n j u k k a n  i n t e r a k s i  y a n g  
b e r s i f a t  a d i t i f .  S e l a i n  i t u  r e s p o n  s i n e r g i s  j u g a  
d a p a t  t e r j a d i  k a r e n a  a l a n g - a l a n g  m e m i l i k i  
s e n y a w a  a n t i b a k t e r i  y a n g  b e k e r j a  p a d a  m e m b r a n  
s e l  d a n  r i b o s o m  p a d a  b a k t e r i ,  s e h i n g g a  a p a b i l a  
d i k o m b i n a s i k a n  d e n g a n  k e t i g a  a n t i b i o t i k  m a k a  
a k a n  m e n a m b a h k a n  e f e k t i f i t a s n y a  t e r h a d a p  k e d u a  
b a k t e r i
1 8 , 1 9 , 2 0
.  B i l a  d i k o m b i n a s i k a n  d e n g a n  A M X ,  
a n t i b i o t i k  a k a n  b e k e r j a   d a l a m  m e m b e n t u k  i k a t a n  
β - l a c t a m  d a n  a k a n  m e n g h a n c u r k a n  l a p i s a n  t e r l u a r  
d a r i  b a k t e r i  d a n  h a s i l  a k h i r n y a  m e n y e b a b k a n  
b a k t e r i  m u d a h  l i s i s
2 6
.  S e d a n g k a n ,  m e t h o x y f l a v o n  
d a r i  a l a n g - a l a n g  j u g a  b e k e r j a  d a l a m  m e n g h a m b a t  
p e n i c i l l i n  b i n d i n g  p r o t e i n  ( P B P )  p a d a  b a k t e r i .  
P a d a  C H L  d a n  C T X ,  a l a n g - a l a n g  a k a n  m e m b u k a  
j a l a n  m a s u k n y a  k e d u a  a n t i b i o t i k  d e n g a n  m u d a h  
k a r e n a  s t r u k t u r  d i n d i n g  s e l  d a n  m e m b r a n e  s e l  
p a d a  b a k t e r i  s e b e l u m n y a  t e l a h  d i r u s a k  o l e h  
h e r b a l
2 7
.  
       P a d a  p e n e l i t i a n  i n i  h a s i l  K B M  k o m b i n a s i  
m e n u n j u k k a n  j i k a  a l a n g - a l a n g  a p a b i l a  
d i k o m b i n a s i k a n  d e n g a n  A M X  d a n  C T X  t e r h a d a p  
E . c o l i  m a k a  a k a n  b e k e r j a  s e c a r a  b a k t e r i o s t a t i k ,  
k a r e n a  b a k t e r i  m a s i h  t u m b u h  p a d a  p e m b e r i a n  
a n t i b i o t i k  d e n g a n  h e r b a l  s e t e l a h  i n k u b a s i  2 4  j a m .  
S e h i n g g a  d a l a m  p e n e l i t i a n  i n i  m e m p e r l i h a t k a n  
j i k a  k o m b i n a s i  A M X  d a n  C T X  d e n g a n  m e n i r a n  
m e r u b a h  i n t e r a k s i n y a  m e n j a d i  b a k t e r i o s t a t i k  
t e r h a d a p  b a k t e r i  E . c o l i . N a m u n  b e r b e d a  h a l n y a  
d e n g a n  k o m b i n a s i  C H L  d e n g a n  a l a n g - a l a n g  
t e r h a d a p  E . c o l i ,  k o m b i n a s i  i n i  t e t a p  b e k e r j a  s e c a r a  
b a k t e r i s i d a l  s e s u a i  d e n g a n  h a s i l  K B M  u j i  
t u n g g a l n y a .  
         P a d a  u j i  K B M  k o m b i n a s i  a n t i b i o t i k  d e n g a n  
h e r b a l  t e r h a d a p  S . a u r e u s  m e n u n j u k k a n  j i k a  
k o m b i n a s i  A M X  d a n  C T X  d e n g a n  a l a n g - a l a n g  
b e k e r j a  s e c a r a  b a k t e r i s i d a l  d a n  k o m b i n a s i  i n i  
t i d a k  m e r u b a h  i n t e r a k s i  b a h a n  c o b a  d a r i  h a s i l  u j i  
t u n g g a l n y a ,  s e d a n g k a n  k o m b i n a s i  C H L  d e n g a n  
a l a n g - a l a n g  m e m b u a t  k e r j a n y a  m e n j a d i  
b a k t e r i o s t a t i k ,  k a r e n a  h a s i l  K B M n y a  l e b i h  b e s a r  4  
k a l i  d a r i  u j i  K H M  k o m b i n a s i n y a ,  
 
 
 
K E S I M P U L A N  
       K o m b i n a s i  k e t i g a  a n t i b i o t i k  d e n g a n  a l a n g -
a l a n g  t e r h a d a p  E . c o l i  d a l a m  u j i  Z O I  
m e n i n g k a t k a n  k e m a m p u a n  p e n g h a m b a t a n  
p e r t u m b u h a n  b a k t e r i  d i b a n d i n g k a n  d e n g a n  Z O I  
t u n g g a l n y a .  S a m a  h a l n y a  d e n g a n  k o m b i n a s i  
a l a n g - a l a n g  d e n g a n  A M X  d a n  d e n g a n  C T X .  
N a m u n ,  k o m b i n a s i  a l a n g - a l a n g  d e n g a n  C H L  
m e n u r u n k a n  a k t i f i t a s  m e n j a d i  a n t a g o n i s .  
       K o m b i n a s i  k e t i g a  a n t i b i o t i k  d e n g a n  a l a n g -
a l a n g  t e r h a d a p  k e d u a  b a k t e r i  d a l a m  p e r h i t u n g a n  
F I C I  b e r d a s a r k a n  n i l a i  K H M  k o m b i n a s i  
m e m b e r i k a n  h a s i l  y a n g  a d i t i f ,  K a r e n a ,  m e m i l i k i  
h a s i l  d i a n t a r a  0 , 5 - 4 .  
       K o m b i n a s i  a l a n g - a l a n g  d a n  C H L  d a n  d e n g a n  
C T X  t e r h a d a p  S . a u r e u s  b e r d a s a r k a n  h a s i l  F B C I  
d a r i  n i l a i  K B M  k o m b i n a s i  b e r i n t e r k a s i  s e c a r a  
a d i t i f ,  s a m a  h a l n y a  d e n g a n  k o m b i n a s i  a l a n g - a l a n g  
d a n  C H L  t e r h a d a p  S . a u r e u s . N a m u n ,  a l a n g - a l a n g  
p a d a  k o m b i n a s i n y a  d e n g a n  A M X  t e r h a d a p  
S . a u r e u s  m e m b e r i k a n  r e s p o n  y a n g  s i n e r g i s .  
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